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:fcS»tt<DK8H£7Tj£;&tf H fflSfiSff £ ^2 0 0 1 - 1 4 8 1 6 6 



tft«F8t#©ttB] 

«S7*-Vy hcqs*UTfiMHE»*fT5IR. &*7 
JtLT. *&t>E»««7 f -**E»-r«Ci*i*«i: 

fc©E»S££i£. 

[«#3|3] MEE*»»7*-**. WP7*-Vy 
h fclp*LT*«>fc* Snfex-^EfcX 'J 7 1 U3- 
y*4>{r?*-i?*X.V7tV- M >X "J TRtPJ — 

X U 7 1 WE »J - H-f >x 'J 7ICEST 5 C t 
■T6II#* 1 *fctt2 CEft©1lMREft&tt©EftB£ 

urn. 

[»*Jfi4] WE'J-H7'>hX'J7lwtt. mOfTIE 
mffiynv^wBRfef^OU-FT'JUtWSEft-r* 
C t«»«t-r*»*JH3 CE«©flJ«E»«#OE* 

[M#JS5] ftGiJ-P79hXU7lCt2. 3 2 EC 

tr 3W#JS 3 CEtt©flfttE»fttt©ES?f 
[I»*3S6] ME«S7*-Vy hfc*»LTtif«E 
S^fft)tlT^-6fi(PaES«E^C»U77'f^7'fXffl 

^*SEik-r-Bcte»«fr*»*Bi-5©ir>r*i 

*» 1 8£E£©ffifttEeiK#©£eff£:&ft. 
[«#»7]. flmB*©JB*«i&3n«&. ffiEDHR 
©*l«©E»Wtt*-CR:«f ««««HWi*jk:*W*** 
*-»»fcfiH*U ttEftttLfcllMg&lttESIRaEft 

w»»*>6E»a** ii t *»«tr*ai** 1 ~ 6 © 

Hfft* 1 «KE«©1ff«E»i*#©E»B£3$rffi. 
IM*JS8] flt«Eft£B£tfiMB&tt*Eftft#fc 
flMB©E»B4*fr 5 *IB»Bt8tT»oT. 

-*K:JtLT. 'Mli(Sl7*-VyM:qiiLfc?2g 
fir- * ££© f 5 feSSIf- * Eft^S £fi * * 
di*4*«fr*1I»«E»S4*B. 
[§8#J?i9] ««©E»*fif5t*«IIE««t**»* 
E»-C*«£*»r"r*&. MEfHB?*— hTOE 
SSff 5 Ct*»«tT<&BI*JS8 CE«©««E»H 

[«*«io] fll^ESffSr-^ES^Stt. *JE 
mS7*-TyM::«P*bfcE»«Ir--*«, BfS© 

sip7*-v-> McipftbT^feftfeenfcx-^ES 

xiJ7ft'tf'J-H7£ hxU7©5%. WEUn-r* 



> ? V *- v v X 'J 7 1 ME 'J - H -f >x U 7 ICES-T 
5Ct 6»at-r5W*«8 * fctt 9 ICE«©«f«ES 

1] WEESSSx-^ES^att. WIS 
05 U-K7C;hXiJ7fC. 3 2ECCyn7^»©U-F 

«©flf*Eftff£iielB. 
[M*gl2] ME«*7*- ?7 hK*»l/T«f« 

10 -y hfc»ttL&E»«I5 s -*'*»E»TS7 7'f*? 

©t>rn*> i «ce«©flMReftB£«B. 
[MM 1 3 ] ««£»©»*#& sn* trntzm « 

15 *-IM9fc«»U INEftttUfcflMB«mG$IK©Eft 
BI»l**»6E»***«MllE*^fttfll*.*Ct*»« 
<h-r*iS«Ji8 ~ 1 2 ©i^-fna* 1 *c:Elfc©liMRGMt 

[f8W©BMJI&RW 
20 [0 0 0 1] 

[f6W©R-T *5S9J»4. tt$8©E»Xttf? 
4*«i!I*a:««E*«**ffl^Tilf*©E»XttH4* 
ff3*ffi&tf-€-©*ffitffl^**«E»S*8«CHf 
£*>©T-£5. 
25 [0 0 0 2] 

[t£*©&ffi] ft*, ffi«©Ee£«£a«II£&««E 
Sff^gtbT, VTR (Video Tape R e c o r d 
e r) ^RLfcCtli^OIOTSS. 
[0 0 0 3] VTRIi BJS^-^SIWIEftMtffriL 
30 TflMR©E*Xtt»£*fT3 , b©T**fc». 

[0 0 0 4] MX.K. ttfcW«**-»E*S*va»*« 
«?-:/©» D©*E»M*fc«f«©1»**E*3ttJ: 

[0 0 0 5] H»©tit«j&*?lttf?l*tfl;:ES£ftT 

40 ir>«««?-^©tt*©a**«fc*rja©«**E»* 

[0 0 0 6] i5^, :5l/tVTROHg«l!P8!^5 
tiMBEfikfltfti UT. CD (Conpact Disc) ^DVD 
45 (Digital Video DiscXISDigi lal Versatile Disc) 
Of-f X^l!©«ffflES«E*^IB»Snfc. 

[0 0 0 7] ;r*lS©1S$BB«i!*#li. ffig©x-*£ 
EST5&*©E»£« (WT. y-^Eftxi^tn 
•5) <!:, E»eax-^S:ES-r5fc©©eaxU7i: 
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[0 0 0 8] g=fc. JtSx-f X2IJ©ti?$gfB&l«ttte. 
&jg&8ffiBIIfS.!:ffl8loT. &4ft^S8©t>©#:fc4(;: 
BBfgSnT^*. fl«JA#, S4l?fflDVD-R0MlCi^ 
1>T. jgESW^Ii&DVD-RtfllfgStt. gKE® 
^§<OS$fe A^^IffiStR V D - RW3WM$g£ftT(^ 

[0009] ®t®©ffi&tB&&##iNi?g$ns 
sic, ^-n**n^j:oitffiacDiB^ii^7*--7-y 

£ pjfiK-f s ^©©fB&'gax-* £E& ut*3 < «t 5 

[0 0 10] «SJA«. ±!B©E8£f?£a«T(i&DVD 
Ttt. flX'JTH R--f>7^-/3>lU7 

(R-Information Area) t 'J — H-f >X'J 7 (Lead-in 
Area) Rtftf-y-yj h/U - r-'T 1 ^ hX<J 7 (Bord 
er-out/Lead-out Area, £(P$. 'J- K7^ KxU 7£i|g 
fjrra. ) *>6*0. SCR— f >a>XU 
7tt. ^7-+v'jyi/— >3>X'J7 (Power Calibr 
at ion Area) >^—/^>MU7 

(Recording Management Area) TfSfiK^ttTt^Srti. 
J - h* -f > X ' J 7 £ U - H 7 9 h X U 7 © ft® £ n £1? 
fflDVD-ROM£^L<T-5C<i:(Cj;oT, P?4©3 

[00 1 1] -E-LT. x-^SBSxUTIcSf^Cx-^ 
^IB&LfcO, x-^!3gixU7(CjBSk$nTH-£x- 

sown 'J 7 tcBi£©E@if a^-* £f?s#&*-r 

[0 0 12] 

Lxstm Ltz±mmmt n±*mmuD v d «. 7 > 

[0 0 13] ±fB©VTRte, SBftf— ySfiJfflfSBI 
«R±. 7>yA7*-feXW >9?>7t<< •JWlSktz.-Dto 
T»4»«Mtl::**«a***. x— y-fttoTtt, t'-* 
$EfiT-5fc«>©tBSB8S&^£ES»7^*B[ffi6<) 

[0 0 14] flAtf, x— tf-*trHis? g >tt3iSik 
■r&IR. 7©iWH*MftlB*MJ£LT* 
£. Rlfa©B®Cfe^fe^-rSHB8S&flI*ff-rfc'tt 
T. ±IB©SiSB85&ttE*^Sii*<Mji&*nfc£tS®W 

t::a<rt*££an?#s£(,>m6A<<&s. nffl 



Ami Lfz z\tzm&mzmm-f * c t ^ 5 

[0 0 15] dniCttU ±iB©IES£S4*^fl6^D 

05 xu7»cES^ns7 f -^$ i sa-r?>^s±. w*tf* 

E®x-f ^^©E»MS6lC*oT«. a— tf-«t»HH 
(EftMfe) Xtt»lB*7 (Eft*7) ©»*£Lfc 
IS, SBxUTrtC^TOXijyfcEftffSx-^fcB 

10 -fX^fctHrcfc, U- H-T >X'J7©-gB£. RMD 
©-«. &tf'J-F79 hxy7«FJrJ£««?|**&* 
(H*f) T-5. 

[0 0 16] C©fc©. ESSax-* ©??»£&*© 

«fc 0 fcffi^Btr^an-s 1 1» 5 hm#» 

[0 0 17] ±E©E&£ff£*<BlHtfcDV 
DTii E»l«S&©»**Ufc^*>6HIS©E»MSS 
^fTt>n-5ST©iilSB#pg/9 { lfgjitcM»bTi^6 5 
20 ». Eft|»7©«S*b«:«fjS*»6IIIB©E»»7*»ff 
t)tl«*-C©iBi«p|Bl*»lffifaK:|(IJIbT»6 0#>~1 

[0018] «koT. x— *f-\ztox\t&mz&&m 
tet&&mTM£t;ntcm&£iM.mmzwmLM<, v 

25 TRfcJtLT*f^tt*»ifcrUt>J:<ttHtt>5tS**>b 

[0 0 19] 010 (a) I'^SCMtC^T^O 

6Bfa©HH*»6«HLJ:5tbfc«^. ®HW!i&©Jt 
30 w*lxfc«fjiits*>6Bf^©iiaifirm «S6 5fJ>P B 1) *t 

liiaix/t^ t r«T&ttti«*ia©»ii* t HJ&* nfe 

l>fc©. ±E©£KttM (*56 5U>^) ^©&S*ifTt> 
n&^tl^SKIiaifcofc. Sfc, RBI (b) tc^-Ti 
^(', »H*7©»**.Ufc«^. ^©fi^©B#^te 

35 frzmi&omimtia m6o®~ 12 o&) wmmLfc 
t faTr«ewft«jWftSjtt»H34t»7uair»fc». 

•E-©E®ffax-^©E&^7B#.« t f^T^tttn 
«. DVD**«E»S*«B*»Sa0WLfc0. «ffc 

40 *»C»f^tt*«« < tt* US £ 5 RB«t« o 

[0 0 2 0] *56WttC3LfcESM*&i:ESI$7«flC 
*l**aail^M6*«HC««IU. x— tf-\ztt 

45 £#ftRtf*tt*ffl^fc*«E«H£8n*«tt-r*:: 

[0 0 2 1 ] 

**W©««Efikttt#©E»H4*ttarW»«E»W4 
50 SflB«. fflS7*-'7y MctpjttLTtiJ«E»*ff'5 
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^triB^i-scttLfc. ±EEMfS'r-*s 
i'j7ti/3-7 s -r>m-ytxij7tu-H'f> 

xU7Rtf'J-H73 HxU7©5%. ±EU3~r-< 

SCtibfc. Sfc. ±E'J-h : 7'?hX'J7lC«. 3 
2 E C C 7*n v 7#© 'J - K 7 £ MMRfcEfcT £ C t 
tbtz. 

[0 0 2 2] Cft&©Eftff3i#tt&tf1«iESI?4S 
3<h. WP7*-Vy hCttLT4>&«r>ESffIx-* 

[0 0 2 3] ±E«S7*-Vy MclpftUTfflf 

«E»**fft>nri»*««EBJ«#C»b7 7'-f^7'f 

xjaa^ffofB. ««fS7*-v>vMttp«iufcEfiffa 

r- 7 EST £ d t £ t fc. 

[0024] :ms©Bftf?£:#tt&tf 

jWrfettTV>***E»*IH*«**7*-Vy H:*KS 

±E*«©*|ROEftM»*TC»"r 

LfcflM8t±E*IROE»BW6Wr*»6E»a**i:it 
Lit. 

[0 0 2 5] ^©E»H^feR^«fflESS^Sg(' 
itltf. ««E»0»S3J*a:*nT*»6*IRlc«f*E» 

Ti5i*. *©#8LT:fc^fc*$B*£IK©EftM&^ 
[0 0 2 6] 

mw<D%m<D&mi bit, #fS9!©siis©j&ai£ia® 
tmmsammttDv d i£&t*«i*«Eft?9£#& 

t. *©*tt*ffl^*««E»H4«BCr3t»TlllWr 

[0027] @i7isia5ii. *xmm\zmmati& 

DVD (BIT, r-fX^iiii) ©7*-^«ift*«SC» 

k«tkwh. 06 a. *gjis»tti;:fli«iimEft??£ 

3£B©«$J&£*-f 7p 5/ 7 
[0 0 2 8] HICS^T. *f^7.7l::te. 77>tf 
>^XU7CA^4 5 <6<!iLT^;l/-7' (Groove) <!:5>> 
h* (Land) *<81frKK^j££*lT*3 0, 9)U-7t7> 
HKtt, ®W7\ l l'X*m'&-?Z>1t#><r>V*Zf)\> (Wobb 
le) b9>WJVyb (Land Pre-pit) 

[0 0 2 9] ±E©^*7JPt7>H7'Jtf-y hOflHB 



tcSo'^T. ti?«ES?l£3SH© \Zv97y 7tfi0 x 7 

» (x-^aj^ii^) t?)is-7frt><Dtii®m£. (x- 

05 [0 0 3 0] ±E©x-*®£&*XttT-*Si*®!) 

X ij 7 C AfflO *» 6 ¥S*(6)^fii|lC(6]ttT R— -f >7* 
^-•>3>X»J7 (R-Information Area : R I A) <hf 
>7** — ->g >XU7 (Information Area: I A) tit 
10 SJOST^nT^S. 

[0 0 3 1] R--f>7t^->a>IiJ7RIAIl 
W-ttU^U-yg >XU7 (Power Calibration 
Area:PCA) fclo — r-f >^-7*-i)*>hX'J7 
(Recording Management Area : RMA) T#lJf£2*l.. 
15 -f>7^/-/3>lU7IAIJ, U-F-OXU7 
(Lead-in Area : L I A) iT-^£Sl'J7 (Data R 
ecordtable Area: DRA) Stf'J - K70 hX'J 7 
(Lead-out Area : LOA) ■vm&.t'tlT^Z,. 
[0 0 3 2] Z\Z\r, x-^l3^X"J7DRAlCtt. * 
20 -f tf-i'^tf tf-J'^OSln >f >"^T- 
7 (BIT. *-f >x-^tt»5) &^>f>'yr-^ 
£7 r-f UT«8r*fc»©7 r-f ;MIP««f«*«E 
U3-r^>m-^>HiJ7RMA 
i: 'J— H-f >X"J7L I AS^U-K7^hXiJ7LO 
25 AKtt, 7 f -7ESX'J7DRAIcES$n-5^'f >x 

-^©EftttiBSwrESksax-^dtEiksn*. 

[0 0 3 3] /^7-*tU7*!/-X3>lU7PCA 

30 AS <fc -5 K \Lv 7 7 y 7©#S*fcIB8-r SfcwfcBM* 

[0 0 3 4] l/3-f^>m-y^/MU7RM 
ACtt. U-rW>, U-F73K StfDRAOCS 

tt*seji-r«fca6©E»flfay-^*«E»*fts. 

35 [0 0 3 5] U-K-f >XU7L I ACtt, r-fX?C 

[0 0 3 6] iJ-H7'7hX'J7LOAtt, f-?IEI 
XU7DRA(CE@$n^'r>7 ; -7©i^ffl8fiBlCig 
tt^n*. U-H7'i7hX'J7LOAlCttU-F7^h 
40 1f$8> «*.« (0 0) h©x-7a*E»Stt5. U — K 
72hXiJ7L0A©E»W«MfcBtt. W>=f-9<t> 

[0 0 3 7] Cin^S-XiJ7PCA, R I A, L I A, 
DRA, L0Affll^E7 FU7i:. x-*©E»7Fl' 
45 71*. ±E©-7*7>i:7>r ; 7' l J tfy HcS^»T« 
SWfIft«>e.nfcECC7D5/77 KUXCSEoTK^ 

[0 0 3 8] 021*. ECC7Dy7©imffi©#}l«£ 

so •<-;n < tcftin*nfcP07^-;PH&yp i 7^-;u 
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[0 0 3 9] ±E©f-^7-f-;i/Httl6f-^t^ 
^ (dala sectors) lr-*t^ttl 2m 

(rows) frSfiJcO, MIC fcMttl 7 2 AW h (byte 

s) Tffif&tEnzo awrntf, x-^^-jufk* 

tt*&M0x-**ttl 7 2AW HC&fcStt, 123*J 

-f-;H«K:tt, (17 2/Hh) X (12JIJ) X (16 
= (17 2/Hh) x (19 250) =3 
3 0 2 0-B191, 171# 

[0 0 4 0] P07^-^FH 16J1X172/WH 

7^^ — n— H/VJt^t-^ (outer-code parity da 
ta) ffitR»tStl^>. -OZQ* P07^-;PHH, x-* 

7**-n-hV^U7W^-*#ES£*l*o 
[0 0 4 1] PI7-f-;PFtt, 2 0 8?lJX 1 OAW h 

*f >^~— KAU tW x*-^ (inner-code parity da 
ta) rt*E»<*ft*. 

[0 0 4 2] 5E^H3tt, ±Ex-*7*-;UF**Jfc 

rtfeft«UT«LfclttWBIT»*. HHKS^T, 1 2 
#|X 1 7 2 AW h<D?*>* fta<0 4/HM:liIDT- 
^ (Identification data) , *02/HM:HlED 
^ (ID Error Detection code data) , jgK:#:<7}6 
AW M'teCPR.MA I ^ (Copyright Managemen 
t Information data) a^n^tlfBSStt, §&<7>4 
/\W M:EDCr- ^ (Error Detection codedata) *« 

[0 04 3] ^LT> CPR_MAIf-*©*i>5E 
DCr-*Ott*T<D2 0 4 8/H 
Ws*?—* (Main data) #E&<*n& £5 K»t>T 

[0 0 4 4] JgK, CCDx-^-fe^H, H2H^Lfc 
1?|JX 1 7 2 AW h^7>>?-3-HAUf>fT-^ 
i, 1 3#|x 1 0AW F#tfW>:J— 3- KA'JtW r 
-*#tfto£ftT5fc*, 1 35IJX l 8 2AW hOr-? 
:Uri— x^r >^"t^^ (recording sector) £0? 



[0 0 4 5] *LT> @ 2 *<D&m\Z®m'?Z> 1 8 2 A 
-f h (17 2+1 0/W h) ) <7)x-*£9 1 AW h? 
O0 2fflK#W\ 9 WW hr-3<OT-*0*SBKH*B 
f-^SYNC^WDLT8/l 

m4\zfx-t£o\z, iM<Dmmyu-^ (sync 

frame) *U 3 1 ltf>f X * KE 

[0 0 4 6] |Ht. 8/1 6««3*l*M<B9 1 AW h<0 
f"^tt7 2 8e7ht*5^ 9 1/HWt-*S 



8/16«»t5utT1 4 5 6 tfyH:««Sn, £ 
©8/1 6«tt»©h:y h*ttSr»^^>*;H;!y h 
(channel bits) £D?A,T^5o 

[0 0 4 7] C(0£?\Z. ly : -$ J t2$*2 0 4 8A 

OECCyD^^¥ttTSXU7PCA. R I A, LI 
A, DRA, LOAOfi«E7H^t, x-*E87 K 
UXSS-T^ttUT^S. ECC7D-/*rt*R0fnE 

10 [0 0 4 8] (St. BSK^TcfcSK:, M7-+tU^l/ 
-y3>X'J7PCAH ECCyP7^7Fl/X (0 
1E8 0) hrt^ (0 2 0 3A) h*TO««(CftftS 
tlTt^o U^-r>f >^-y^>hx'J7RMA 
fcL ECC^ayj?7Kl/X (0 2 0 3C) h*>& (0 

15 2 2 F8) h£T<Dmmz&#>t>tlT^%o U~bW> 
XIJ7LIAB, ECC^P7?7H1/X (0 2 2 F 
A) h^S (0 2FFF) h*T<&««K*#SftT^ 
"r-*E»XU7DRAtt, ECC7 / P7^7Hl/ 
X (0 3 0 0 0) h^«5J&*0, U-H7^hX'J7L 

20 OAH x-*E»XU7DRAKEfl£nfc*<>x 

[0 0 4 9] Ml:, U-H>XiJ7LIAIl ECC 
yP7^7Hl/X (02F00) h^b2ECC^P7 
i7»O«i«JC»J0STen&U7 7U>xn-H (Refe 
25 rence code) EftxU7<t, E C C 7 a y 9 7 K 1/X 

(02F20) hj&^19 2ECCyPyJ»©fi«(: 
*J0STSnfc3>ha-;kr--* (Control data) 12 

[0050] ft, »aKo^Ttt«jfi-r**«. «*7* 

30 -Vy hJC»^^T*E»'r^X^JCx--^»*a**< 
v>RMA<h'J-rW>XU7L I A04TCXU7 

«6ffl) fcE*e«T-^*«E*M*fsn-&. u 
-K7^hxg7LOAt>Bf^<o«Htci:oTEean 

35 EfcR^WX^fcHLTW:, U-hW>x 

«J70-BBi:, RMDO-gR, RtfU - F7tf hx «J 7 

[0 0 5 1] ffl«7*-vy h^«tJ^T*E* 

40 A, S/hE<OLIA, Rt/3 2 ECCynu/^OU-H 
7*F<0ES#fTfcft*. £)fc, ES&t^X^cOx 

U-hW>xU7L 
IACMgflr-^^g (M«f) *nr, 
fctTUO-r-f >^^-y>X'J7RMA<!:'J-H 
45 7*hXiJ7LOA0fi»*35 f -**«ES (KSfi) * 
U-h7^hXU7L0A«32ECCy 
Oy^fcRjfcSft, :<^3 2ECC^D7^»fcW8B 

Bsn5ct5i:a-3t^. ±a>(o©/jNfg(7)RM 

A, »/MHOL I A^HLTfc5^LK98*jhlA-5. R 
50 MAttt^X^OEB«ffi*«rE»ttJI«attc!:^ 
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»3ttT^&^XU7tt* Or-J&fl^Or-j'* 
Ttt, 0x-^tt^OB«4*r, E»*fctt 

*x*««**E*sn*. *Mttf, mMTzmm?*- 

L I AKBU *»7*- 7y hTtt*«H*S«OR«- 
0t-^&(!:«Ot"^ 

«S4SB©fc«)Of*llDx-^ttB»-&r, #JAte\ E 

[0 0 5 2] 77<^5<X««0»dK:t), ft 

*>yv*-y+RMA<fciJ-F'f >XU7L I 

ToxuT^ESsa^-^^iae^ns. u- 

K79hXU7LOAfc0f^«[H^SoTE»*n 

[0 0 5 3] jfcK:, ^5r-^ifi*tt5r^X^ 
*fl!^TE»i»4*fT3««Eftll£l6ft 1 OWdc* 

«*EftBtt5 - fc*< pJ«&« «BSf9^SB 1 £o 

[0 0 5 4] H6fc*lr>T, *ffi«BBft¥¥&&Bltt. 

#Wfc¥ttK:Bft (:r-*#i*&*) <hH£ (x-^K 
*ff5tf!y^7y^4i, Xhf > 3 

[0 0 5 5] r^^KEST^*^-:*** 
fifcT*fc«><DEe*6i. x^X^2(^E«*tlT^S 

fHWllES 8 HWbTHfBOlt^tt-Sfc*©*^* 9 
fc, »ft«10i, *a7HUX*aHB2 5ft«AT 

[0 0 5 6] ®tt&9\Z\Z, 'J>U<tbs D.- 

1f--3*«BBB*ft©ll«ft"r«fc»©«lfP«^<y?9 a 
fc, E»*70»**r*fca&o»fPtt^-f b 

fc, S*»7©»*«:"rSfc»0»fPfilX-f y^9d 



X*f 7^9 f jWRWSttT<f>*. 
[0 0 5 7] E»«6li A/DaWWll, 1 
2, *-x^*EEi|g®&l 3, tfr ^/EiBglHliK 1 4, V 
^yi/y^XHBl 5, 8BSA , y7r^ : E , J 1 6, x 

05 >a-y 1 7 RtfESHK 1 8 tftjJITftJ* S*1TH 
So EM 6 a-tf-#»fMnx<y?9 

a, 9b*«fPLTE»BJ6tEB»7<0»S*'r-5 
+*tt»lHl»8*^CDiWW«^C 1, C2, C3, 
C4fcttoT* tOBJft*6*7©«Wrtfc*lf»T, ft 

10 »*5«»*ft*Kf*f*tt-r>f*i«6E8fi 

[0 0 5 8] ddT, A/D3>;\-^11H ftgBfr 

i^t-f^r-^DA i tc«*uTa*r*. 

15 [0 0 5 9] ^-tV *ffi*@K 1 3 tt, *£»[eIB 

*-^*--r-^<h^5) DPAim^l/'^X 
20 EIK1 SKftjt&T*. *jgJS*»Ttt, U-7PC 
Ut A C - 3 &tfM P E G*-x>r ^fclplfcLfcx--* 
EEtt££ftWB S h, a— !f -tfftfNB 9 fcftfFT * - 

25 [0 0 6 0] A/D3>/W12H ft «*> 

n^TtP^tiT^SV I ^fy^Mtrtf 
-^DV I l:«LTajW^o 
[0 0 6 1] bfx^ffifillHlKl 411 krtf-^DV 
I$MPEG2trt7t-T7h (ISO 13818-2) 
30 ffioTr-^EiU ^Ox-^fftBbfclfx^-* 
(BIT, Kffifc*x*x-*£^3) DPVim^ 

[0 0 6 2] 7Wyi/y?XiBl5H +jfe«fiia 

35 fct, Effit-r^f-^DPA I £flEffifcfx*'r 

«*B*ttLfcE«<r-* D PWl: 7r^ 

[0 0 6 3] E»ty7r^ ; EU 1 6 7^^1/7 
40 fi^XHISl 5**6«l&an*ffilB7 f -*DPW*--«f» 
fcttttU ^-f 5>yWB*ffoTX>n-^l 7«HK 

am*-*. 

[0 0 6 4] X>3-yi7H ^)V^Uy^7.m^ 

45 8fr6©«l|ffltC3l:tt^T«f^ftL, ^niC<fcoT 
tl«Stl*x>3-H'r-*DWE*BBIIIBl 8^tB 

[0 0 6 5] B&0&18H +*WWl3B8*^«jie 
$n-5©J^m-^C4irti£oT, X>3- Hf-^DWE 
50 fc»LT**«HS0ffl«S»U cn»CJ;oT4flE* 
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[0 0 6 6] CCT> iEOERA'^y/tU 1 6 
tt, ^f f -^DPW«*tftH»ttK:**i|LTX>3- 

fc & OESSlf- * D C W t> 9 <i 5 > y«» £fT -3 T 

[0 0 6 7] tUt>tf, i-tf-JWMMPyW yf9 a 

M»me8», -tCJtSHft^SEftSefcWbTlf^ 
*fl^ S V I <ht-r^(S^SAI SEST-Sfc*® 

*r-fX?2i:ES*ti'ft«i: 4 ^Chrt^SV 
I t*-?j*mns A I ®EfteHtt2l*-*. 
[0 0 6 8] <toT, ±EOx>rX^2tRfcEe*n 
T^SEfikffSlr-^DCRSP^TJEfcWffiOEfifF 

5Eft/ty7r^ ; E l J 1 6^Ettr-*DPW*ft»S 

Bl 5?!i^M$tll)Effif-^DPW^Ein777 
/^Ul 6^^LT¥tcx>n-y l 7fflKttllgL&<0 
Tte, ^^f^DPWilBgflr-^DCW.!: 

16H Eftffax-^DCW^x>fX^2lcEft*n 

6^tEir-*DPW6i>3-^l 7flK«HJ"r* 
Ctt, ±E©JSmsWihbT^*. 
[0 0 6 9] HK % ES/ty77^U 1 6 tt, gJPt 
P*1r drtKftWLTfi^fcfiaH^-^DPWO^Tft- 

nSAl(D^9^^>^\zmmLX, Ettf-^DP 
W&«f*JiJ±T*^fe0^6«fcx>a-^l 7 ©KM 
fflU *0»©E»3R70*B**<&*n**TO»!rart 
K#Me<£n*lfx*«^S V I tt-r^fltSA I 

c^w(DEffir-^DPWfc, mmizmmztoTx. 
>zi-yi 7m^mmr 

[0 0 7 0] L^bt, H 7 3 EB/ty 

fc^aA^ttusafti^ex^ffl^s v i t*-?4*m 

BBTd»r6LTX>3-^i 7«^««tt^3IIU-r 



s. £<&b*, ±Eo»iwiTrttfti&$n*t;'r3*-ffl# 
x^afcEfk^-a-ftct^wiBta^T^*. 

[0 0 7 1] Hfc, ilSWpPflr d»©ili£*«4i;*fe<7) 
05 <D, *»WfcE«BBte©JSS*Vj:Snfc«r^ts*^0 
tr^SVI W-r>f*fi^SAlW$n§ 
£<hK&£fe*6, a*ttfB©«t5&ii»il«IWrd»©» 

10 ilOtTtff^SVI W-r^dfSAI^M 
E»S4S«lC««-r*J:5^E«»ttL, xUtfv 

is 

[0 0 7 2] ifc, HMMW'f bKioTEftK 
7©»«3W&*ft-6fc, +*W»lHlB8tt, ESA7 7 
7*^1) 1 6^0iTOEffif-^DPW^r>{X^ 2 
l:E»Stft«, E»^7*STfc«&0B»?a5*--* 

20 DC.W*r-<X*2KEeLTrt>S, «»W^ERffla 
£^7£tf£<, £©ES£7S*T&»©E»«ax- 
^DCWt>, 4>A«mBB8»6ES/t^77^ : EU 1 
6MJW&U E»A*777^ : EU 1 6^LTX>3- 
yi7lhgUi^u«, 7^X*2K:E»£1*:S 

25 <k3K:&r?T^a. 

[0 0 7 3] ft. ESA*777^ : EU 1 6©«»CJ;o 

«/h©^«WfMTE»*B*6t"*^t*t 

30 [0 0 7 4] Sfc, S&ftfflX-f f fc<fcoTtgJfi<D 

812. 7 7 1 Xffli©fc«)OE»f If D C 
we28A777^tU16^U EB/ty77^ 
1 6^LTX>3^1 7 ffiiKSffl 
35 X\ *©EB*a5 f -^DCW*5 f YXir2fcE»S* 

[0 0 7 5] ft, £ttSB*M*&B*0E»«iT-*D 
C WtEfi»7ll*^E» i ffar-^ D C W&tf 7 7 -f ± 

^Xfflara^EBWix-^Dcww;, H6 4>^-r 

40 x>n-^i 7XtfEBI§iBl 8S«0. EBfflx-^ 
DWTi:LTtr>y^7'y7 p 4t-mg^n^e:i:T, 

x^2(wES$n^« 

[0 0 7 6] ff«H6H*^T, f?££7te, D/A3 
>/Wi9, 2 0, t7 f *#»@B2 1. *~7^:* 
45 #*§B2 2. 7 : '?)l'?7Uy2Z®&2 3, BtAy 
77^^U24, x3~^2 5&£ffl£|5]&2 6£<1A 

[0 0 7 7] Cut, 3--*f-timftm7.'( 7f9c$ 
BffT*i+*IWIIBB8^c:n*tt»L % MIMB*C 
50 5, C6, C7Km6-pTS4*7tH*ftfPtfTt)1i-, 
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•5. 

[0 0 7 8] R£lsl&2 6tt, tf-y^7-yy4lrcfcoT 
r-fX^2 36»6«*«6nfcttHlfi^ (RFlf^) DR 
D$, +AMfliaB8*&ft£3ft«IHI«4C5K:tE 

[0 0 7 9] xn-y2 5«, >t>&Mf||eltt8ft>efttt 
£n*IMffllfi#C6»::ftoT. ±ISX>3-^1 7(DX 
>3- K^KttfSTfcffi^©^:]- K££C£tft»T 
StT-^DPP£T3-H («7C) L. ^ttKiO* 

[0 0 8 0] SiA'-^r^^'J 2 4tt. t3-Ht- 
^DPR*A*LT-l*WK:«Hfi-r*t*fc. BfJt*^ 
3 Hx-^DPAVt'BE^iJLifiL 
T, xV;i^7Vy7Xls]B2 S^tU^TS. 

[0 0 8 1] M, ±BUfcE«*6KJ*La— if-*** 

let,. <f«Mf9@K8a. r-f X^2ltSECESSnr 

6i:T3-y2 SRtfff^A^r/tU 2 4£feS43 
tf. BtSnfcESflr-*DCR*Rt;^77^ 
t'J 2 4S*l/TA*f5J:5tS:oTI(>4. 
[0 0 8 2] 3.— y-'-^jg^ax-r 9 f SI* 

ttffSB 8 tt. X£ 2 CKfcEftsSttTHSEWS 
if-i'D C R SPKSfc*!::. H4IHIK2 6 txn- 
^2 5S.^B4A*-y7r/ : &U 2 4*^ft$*. R££ 
nfeEft'SS'T-^ D C R y77* ; E'J24£ 

[0 0 8 3] xV;1^7V-;/?XIhIB2 3 tt, $>&Mffl 

* D P A V \Z tifftm&m 3 ttTH 5 £5****1 It 
StSf-i'DPVOtt- x^^lfffitcSTSx-^ 
DPAOt^V^TVy^Xl"*. -tLT. iffif 
-*DPVO£t;x2H*fgls]B2 1C, ±Ex-^DP 

[0 0 8 4] kfT*#3IlH]K2 1 tt. 4>*S!IWIhIK8*> 

5*-*DPVOfc:*fLT. ±Eer*BE«iaBl 4©E 

[0 0 8 5] *-f-ftM@K2 2H 4>Jfe3iWlllB 

8a»6«8an*tt»ffl^c7fcfie-3T. *— rV*ffif 
eiisi 3 0£Efig^tcM^-r-5m«©#5i«ia*«-r:i 



[0 0 8 6] D/A3/A'-^ 1 9tt. faSISttfc fx 

#x-*DVO£7*ni^eT*{S*tSVOl;:£&L 
■cnja-r«. D/A3WW2 0H, #»sntsi— 

T -< * D A O £ 7 5" n if ©*-• f w *{i^ S A O 
05 C**LTWa-r*. Sfe, t-f^lS©T-^D 
PAO*xi>*;P5 i -*©£$ftH&^ffl7J'f ^.fcSfcfc 

[0 0 8 7] !Wi7FWX&ffl082 5tt, ESPttS 
4B#tC M v 77 v 7*4 T?&HJ£ttS5V X7 2 ©TVP- 
10 7~i:5>F7°'J tf-y h*»6©S»3ttO*fflfll<**A* 

0. feg7KUX£g?T7Fl'Xtiai<tftDADR£4 

[0 0 8 8] *t>AIHfll§IK 8 tt. ?*B£3*VO>«-> 
15 X7 L i»7 , n^7A£^«)E1S-rs^^'J 8 at. ±E-> 
X7-A7"n^7AS*ff-r'5C:tt'«t0ESfl4SBl 
£#<DW}fc&fflffl-tZ>-?'t2a7a-\iyV- (CPU) £ 

[0 0 8 9] «f*«»HB8tt, ±ET1'7 

20 0 7°a-tr-y!tt'ioT. #IIIB 5 tES» 6 Slffi 
4*7©»ff*«»-r*t*K:. !f-©iB*t»ff 
«9*fl-LTS«U *EiW£S« 1 ©««E© 

ftf^rt*^. Eswa^s^gtirgi^-rssaifffi^ 

^, a— tf-CE»H48lt l ©iftfF*tt*S*f*fc 
25 »©*-n-«SSS«*«l 0K*wSli:S. Mfc. 
%a7h*l/X^{li(HliES2 5^e©7HUX^mff^DA 
DRCi^iT, -9— #lsJ8S5i:E8*6Rtfl!4*7 
S^fflftUfflb. 0n'^bfcECC7*D->77 h'UXC 
S^T. 5^X7 2'M0E8<!:f?££fT'5<k5Cftt> 

30 

[0090] ^ic. '^««ii««*-r«iiraeftff£tt 

@8tt, E&l$©»lfe£*f7D-5 L i'-K 09tt. 
7 7 -f J" 5 -f X®SP#©«)^?£*-r 7 D -v - h T<& 
35 -5. 

[0 0 9 1] B8t*k>T. a-if-*!*ftffi?BgS4 
g@ltt5^X7 2££Uj!jU *fls#*>9 aKitJE 

40 [0 0 9 2] *f. X x^7*l 0 0l:*W. 5^X7 
2lCift:E&$nT^SE©'g : aT-^DCR©^*® 
O^ff^n. Xfy71 0 2K*3^T, fp*fWffl 

018 8 !WE«ff«7*--* D C R fcttJMmfctf»5*»«W 
TS„ dCT. E^ax-^DCRS^^n^t^o 

45 fc«^Ctt. ^nfcr-fX^2^<7*-77h 

4©jaac»ff-r4. -tj. ESifax-^DCRs^ 
*®nfc«^irtt. KS5^nfc7 ; ^x^2£Hic7*- 

so 6©fflaic^ff-rs. 
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[0 0 9 3] ±E<DXf-'y7*l 0 4TI1 0 1 5 
IC^U^RMA&^U-H'f >X'J7L I Aft©f9r5t© 

[0094] a. *E&7^x7©$aai;:*5^T«. c 

5)^77^1 0 4<Oiag$ > SKOXfy^l 1 2tffi 

[0 0 9 5] g?«P7*-Ty FlCfcl^Tti. 'J-F-f> 
X'J7L I AO^T^HfiKfB&frax-^DCWfc 
E8T5©T'. CWj&aiCgT SRWctfTt). 

CO 0 9 6] Xf7^1 0 6TH ±E©3>Fn-;l> 
7 ? -*©E&#7S7lxfc&, x-^f3Sx"J7DRAO 
5fcSi7FUX, ttit>*>. §T&x-<X7©«&Kte. E 
CC7*D-;/77FUX (3 0 0 0) h (-fe^^FUX 
T^Atf, (3 0 0 0 0) h) >-r-*©l2& 

[0 0 9 7] ^(C, 0 8C*l>T, tgflsgJX 

i o \m'n-tz>. 

[0 0 9 8] Xf'^l 1 OT'fi. x-^!2&XiJ7D 
RAlrfB^^nfc/'f >f-^^a7HUX*^, 51 
tiW3 2ECC:/n-;/7©U-F7?Fx>J7LO 
A2E&T-5. 

[0 0 9 9] f^. U-K7^hX'J7LOAtt, 32E 

1 1 6^fc^TU-H7^hXU7LOA©WS&iS7K 
U-X£&ffl-f tfu/^7^^x-fX^<0*fa® 

c t £T c t a% ir > g« oca ft iiaro $ n& w 

lECC^PyfOllki^I^J: 

[0 10 0] (Si. 8tp7*-V-.y FK*5l^Ttt. 'J-F 
7-7FxU7LOA©ESI5ffl«. *-f >x-*©**S8 

&V$mm4 58>~1 3 0#£&*. -7J. *(IBS7* 

[0 10 1] Xf7^1 1 2Ttt, x-*E®x 

CE*L£«; ^©T^X^tfJMlWEftH&BIR 
1 CK«tStXfc«^©'7 f -^E»*«l»7-r*. y-f 
>T-^OlEgU-'f XKioTte. C©7s-r-y/l 1 2 

[0 10 2] ^IC. ±Kt7^1 0 2C*S«r»T. gEK 
7*-- ?7 h*^«£^nfc-r^X^2^«$nfe<!:*iJ®f 

-rzt, xr7^i i 6©$aai;:gfrf-s. 

[0 10 3] Xf7^1 1 6Tli. f-^?eSlU7D 



RAi*jicKfcEs$nTt>s^-f >T~^<omm, -r 

Ut>t> 'J - H 7 "7 F X "J 7 L O A <Dmte*%<D7 F UX £ 
KlHf*. *IC, Xf771 1 8C£lr>T. *0'J-F 
7C FxiJ7LOA©BHJ&S8©7 KUX*»fc*-f 
05 ^©ESSrBBS&T-S. ffiCESSttTt^**^ 
>x-^9^©7 FUXa>'&#rJa©*'f>T-*£ES 

[0 10 4] Xf7^1 0 8Ci5^T. a— *f- 

**»fttn*-f b*»ffbTES«*70«**fTt) 
10 fc*S*fl*rU E»»7©»f&&*&a?ft*i. Xt7 
7*1 1 Ofc^fy-ra. 

[0 10 5] H9*#»8LT. 7 7-ft7-fX« 

[0 10 6] 09IC*3UT. X— tf-jJtglfpfflX'f 
15 9 f fcSfe-rSi:, 7 7<^7^X$Qa©»ffrWJB&T 
5. ST. Xfy72 0 Olcfe^T, r-^ESx"J7 
D R A ft lCl"e C Eft $ ttT H 5 ^ -f > =f- 9 ogi 
H, f?ttfe-6'J-F77hX'J7LOA©l8J&a©7F 
UX£&ffiT5. Hfc. $*P7*- ?7 McfcttSBfSg 
20 ©«EH©U-F7<7 FXU 7L OA^ESS*!*. 

[0 1 0 7] ^t. Xf-v7*2 0 2tC*l.>T. Un-f 
>m-^tlU 7RMACE»fflr-^DCW 

a<E»£ft*. 

[0 10 8] Xf7 72 0 4t*5^T, ^*g7* 

25 -Vy McigftbT'J-F-f >X'J7L IACi^ffll 
'J 7tc, 7r^5KX£nfcc:<h£^ttfo£x-*i: 
l/TOEfteSx-^DCWtfBRSn*. 
[0 10 9] d©«fc'5(C, 7r-f^7i , Xjaa^fft)n 

30 l!»Wi:Sip7t-77.hi:i«8LTiai 

[0 1 10] Sfc, -ar^X^$77'fi-7'rXL.fc: 
U-F-f >X'J7L I ArtOBfjgoxiJ7lC. ffl£ 
35 7*-"77 hSSTr-^iffiStSHiCioT. 
Of X 7 SflOtffil 7 7 M:S t ; t^tg 
■5. 

[0 111] «±RWLtJ:5fc. *^SS^S8lcJ;n 
40 tE»»70IR©»ig»|ll]6*1BCfi«fl:-rsc:t*tpI 
•5. 

[0 112] Sfc. fflg7t-?7 FlC«fct>TT-^E 

•effo&ac. 7 7-f^7-fXffla©ffi*«:i-5t. 

45 fB«7*-Vy FTESffax-^DCW^ES^nT 
l/^cx-f X7 2-tP^7*--7 7 HOf-fXJC^jftL, 

ZttfTZZ. -Sf-fX7S:77'ft7'fXL 
fc^. ^©X-<X7$@B#raTfl^flB^7^— V-y FIC 
50 STCtfcTSS. 
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[0 113] 

[««©»*] ei±Kwufc±'5K:*«MK:«kntf. m 

[0 114] Sfc. Vy-i-fy^X^Wk'^^L. ffiB 



[@l] ***»«K:»*«HIE»tll^*«^IfiB&DV 

[02] **Jfi^JitC^S1taEStS*^ffi?&:DV 
D KfcttS 1 E C C 7n y 9 ottAeflMttewTKH 
0T££. 

[03] 44UK»ttfi:ff«1INieft&fl£'«nirttftDV 
Tabs. 

[04] **«»«cff««faEats*««^rfiBa:Dv 

Dfc*lt*Eft5 f -3'©*«K*«SCWfcwTR«H-e* 
5. 

[0 5] *HM»ttKff«1IHieft&H£«nvtta:DV 
D Cfc (J* ES^Sx- * Ofttf 5K"rKfilH 
Tabs. 



05 



10 



15 



20 



25 



[0 6] **ftftMM:tt*1iraEftB££Ba^$* 

[0 7] *£Jg»ttllffSft*EftB££IK®7-*E 
»5"f 5 >7*£jrf :5"f 5 >{ff-*- hT'$>Z>. 

[08] *«JI*IllCff«flMmff£lttlC&UT. 
*E&DVDtwX-^ESS:(f P«^<!:, «tp7*-v 
y Mc*«lbTT-^ES*ff5«^ RZfffi^y*- 

[0 9] *«tt*flU:ff«ttffEftB£SBi;:*t>T. 

[010] &*0fMiEe??£&B0Hj3£&IRi3irr* 
fc*©IftW0-CabS. 
[ft*f©t&BJ!] 



««EBff£8B 

7^f*7 

Eft* 
B4£ 



1 • 
2- 
6- 
7- 
8- 
9- 

9 a~9 f -awftqx-r 

1 6-EBA777^ : E , J 
2 

R I A-R--f>7t^-ya>XU7 
RMA-l/3-f>f >^-?*-- 7*X'J7 
L I A-'J-F-f >XU7 
DRA-^-^ESxU7 
LOA~'J-F7£FXU7 



[01] 



f 

I 
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Japanese Patent Laid-open No. 2001-148166 

[Title of the Invention] 

Recording and Reproducing Method for Information 
Recording Medium/ and Information Recording and Reproducing 
Device 
(Abstract] 

[Problem] To quickly perform processing of start of 
information recording and end of recording for an information 
recording medium. 

[Solution] Information recording is performed in a form of a 
simple format. When an instruction of a simple format is 
given, out of a data recording area DRA, a recording manager 
area RMA, a lead-in area LIA, and a lead-out area LOA, which 
are predetermined in conformity with a standard format, 
information to be recorded is recorded in the data recording 
area DRA, and then record control data is recorded in the 
recording manager area RMA and the lead-in area LIA. Also, 
when an instruction of finalize processing is given, an 
information recording medium being easily applicable to a 



general information recording and reproducing device is made 
by rerecording the record control data conforming to the 
standard format on an information recording medium, on which 
information recording is already performed in conformity with 
the simple format . 



[What is claimed is:] 
[Claim 1] 

A recording and reproducing method for an information 
recording medium on which information can be recorded and 
reproduced, wherein : 

when recording information in conformity with a simple 
format, smaller record control data is recorded as compared 
with record control data predetermined in conformity with a 
standard format . 
[Claim 2] 

A recording and reproducing method for an information 
recording medium according to Claim 1, wherein: 

if an information recording medium on which information 
should be recorded is judged to be unrecorded, the 
information is recorded in the simple format.. 
[Claim 3] 

A recording and reproducing method for an information 
recording medium according to Claim 1 or 2, wherein: 

out of a data recording area, a recording manager area, 
a lead-in area, and a lead-out area, which are predetermined 



in conformity with the standard format, said record control 
data is recorded in the recording manager area and in the 
lead-in area. 
[Claim 4] 

A recording and reproducing method for an information 
recording medium according to Claim 3, wherein: 

lead-out information, a size of which is equivalent to 
an integral multiple of an error-correction unit block, is 
recorded in the lead-out area. 
[Claim 5] 

A recording and reproducing method for an information 
recording medium according to Claim 3, wherein: 

32 ECC blocks of lead-out information are recorded in 
the lead-out area. 
[Claim 6] 

A recording and reproducing method for an information 
recording medium according to any one of Claims 1 through 5, 
wherein: 

when performing finalize processing for an information 
recording medium on which information is recorded in 



conformity with the simple format, record control data in 
conformity with the standard format is rerecorded. 
[Claim 7] 

A recording and reproducing method for an information 
recording medium according to any one of Claims 1 through 6, 
wherein: 

if an instruction of information recording is given, 
information supplied during the delay time required before a 
point of time at which the information recording is actually 
started is temporarily held, and then the held information is 
recorded starting from the point of time at which the 
information recording is actually started. 
[Claim 8] 

An information recording and reproducing device that 
records and reproduces information on an information 
recording medium, on which information recording and 
reproduction can be performed, said information recording and 
reproducing device comprising: 

record-control -data recording means for recording 
record control data in conformity with a simple format in 
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which a size of the record control data is smaller than that 
predetermined in conformity with a standard format. 
[Claim 9] 

An information recording and reproducing device 
according to Claim 8, wherein: 

if an information recording medium on which information 
should be recorded is judged to be unrecorded, the 
information is recorded in the simple format. 
[Claim 10] 

An information recording and reproducing device 
according to Claim 8 or 9, wherein: 

out of a data recording area, a recording manager area, 
a lead-in area, and a lead-out area, which are predetermined 
in conformity with a given standard format, said record- 
control -data recording means records the record control data 
in conformity with the simple format in the recording manager 
area and in the lead-in area. 
[Claim 11] 

An information recording and reproducing device 
according to Claim 10, wherein: 
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said record-control -data recording means records 32 ECC 
blocks of lead-out information in the lead-out area. 
[Claim 12] 

An information recording and reproducing device 
according to any one of Claims 8 through 11, further 
comprising : 

finalize processing means for rerecording record 
control data in conformity with the standard format on an 
information recording medium on which information is already 
recorded in conformity with the simple format. 
[Claim 13] 

An information recording and reproducing device 
according to any one of Claims 8 through 12, further 
comprising : 

information recording means whereby if an instruction 
of information recording is given, information supplied 
during the delay time required before a point of time at 
which the information recording is actually started is 
temporarily held, and then the held information is recorded 
starting from the point of time at which the information 
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recording is actually started. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Pertains] 

The present invention relates to a method for recording 
or reproducing information by use of an information recording 
medium on which information recording and reproduction can be 
performed, and to an information recording and reproducing 
device that uses the method. 
[0002] 
[Prior Art] 

As it is generally known, conventionally, VTR (Video 
Tape Recorder) achieved widespread use as an information 
recording and reproducing device capable of recording and 
reproducing information. 
[0003] 

Because the VTR records or reproduces information using 
a magnetic tape as an information recording medium, random 
access and interactive editing cannot be easily performed, 
which is a problem. 



[0004] 

For example, if new information is recorded in a 
remaining unrecorded area of a magnetic tape on which 
information is already partially recorded, an ending position 
of an area in which information is already recorded and a 
starting position of an unrecorded area must be detected 
while monitoring, which produces a problem that it takes time 
to complete preoperation required before recording the new 
information. 
[0005] 

In addition, if trying to record new information in a 
plurality of space areas of a magnetic tape on which a 
plurality of information is recorded at random, it was not 
always easy to record the information while effectively 
utilizing those space areas. 
[0006] 

In recent years, as an information recording medium 
which can solve the problem of the VTR, disk type information 
recording media such as CD (Compact Disc) and DVD (Digital 
Video Disc or Digital Versatile Disc) were developed. 
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[0007] 

These information recording media are provided with a 
recording area (hereinafter referred to as "data recording 
area 1 ') in which desired data is recorded, and a control area 
in which record control data is recorded, in accordance with 
given standards . 
[0008] 

Moreover, in combination with rapid technological 
development, various kinds of the disk type information 
recording media are being developed one after another. For 
example, after the read-only DVD-ROM, the recordable DVD-R is 
developed. Further, the rewritable RVD-RW on which recorded 
contents can be rewritten is developed. 
[0009] 

Here, if a specific recording and reproduction format 
which is different from others is adopted every time a new 
information recording medium is developed, it becomes 
impossible to treat an information recording medium 
previously stored by a user in the same manner as the newly 
developed information recording medium, hindering the user 
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from effectively utilizing information resources. For this 
reason, it is so devised that even if a different kind of an 
information recording medium is used, record control data 
which enables the same reproduction at the time of 
information reproduction is recorded in the control area. 
[0010] 

For example, as for the DVD on which recording and 
reproduction can be performed, a control area comprises a R- 
information area, a lead-in area, and a border-out/ lead-out 
area (hereinafter it is generically called "lead-out area"). 
Moreover, the R- information area comprises a power 
calibration area and a recording management area. The 
reproduction compatibility with the read-only DVD-ROM is 
ensured by making contents of the lead-in area and the lead- 
out area equivalent to those on the read-only DVD-ROM. 
[0011] 

In this case, every time processing which involves 
recording such as recording of new data in the data recording 
area and edition of data recorded in the data recording area 
is performed, given record control data is rewritten in the 
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control area, which is how to manage a state of recording. 
[0012] 

[Problems to be Solved by the Invention] 

By the way, the DVD on which recording and reproduction 
can be performed, and which was described as one conventional 
example, receives attention as a next -generation information 
recording medium that enables random access and superior 
interactive edition. However, problems to be solved still 
remain. 
[0013] 

The above-mentioned VTR has a difficulty in operability 
at the time of random access and interactive edition because 
the VTR uses a magnetic tape. However, it is easy for a user 
to intuitively understand a point of time at which recording 
starts and a point of time at which recording ends for 
recording data. The VTR also has such superior basic 
operability although it is simple at a glance. 
[0014] 

For example, when the user tries to record television 
broadcasting, the user sets a recording start position on a 
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magnetic tape beforehand. Then, the user can intuitively 
understand that the recording is started from the recording 
start position only by pressing a recording start button when 
a desired picture appears. This is an advantage of the VTR. 
In a similar manner, the VTR has also an advantage that the 
user can intuitively understand the end of recording only by 
pressing a recording stop button when the desired picture 
ends . 
[0015] 

As opposed to this, as for the DVD on which recording 
and reproduction can be performed, in order to manage data 
recorded in a data recording area according to record control 
data, for example, when starting recording on an unrecorded 
disk, record control data is recorded in the whole control 
area when a user instructs to start recording (start of 
recording) or end recording (end of recording) . Moreover, if 
recording is performed on a recorded disk/ rewriting to 

(update of) a part of the lead-in area, a part of the RMD, 
and the lead-out area is performed in a given range. 

[0016] 



14 



As a result of it, the delay time for rewriting the 
record control data occurs, producing a problem that 
processing of actual start of recording, or processing of 
actual end of recording, is considerably delayed from the 
point of time the user instructed. 
[0017] 

In this connection, if the DVD on which recording and 
reproduction can be performed is used, the delay time from 
the point of time at which start of recording is instructed 
up to the point of time at which the recording is actually 
started is about 65 seconds in terms of one double speed, and 
the delay time from the point of time at which end of 
recording is instructed up to the point of time at which the 
recording is actually ended is about 60 through 120 seconds 
in terms of one double speed, meaning that considerable delay 
time is required. 
[0018] 

Accordingly, it is difficult for the user to 
intuitively understand the point of time at which the 
recording is actually started and the point of time at which 
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the recording is actually ended, which did not always result 

in superior operability in comparison with the VTR. 

[0019] 

For example, as schematically shown in Fig. 10 (a) , if 
a user tries to record a picture starting from a desired 
point of time while monitoring television broadcasting, 
actual recording is not started until a point of time tr at 
which given delay time (about 65 seconds) has passed after a 
point of time ts at which start of recording is instructed. 
This produces a problem that recording is not performed 
during the delay time (about 65 seconds) . In addition, as 
shown in Fig. 10 (b) , if end of recording is instructed, 
substantial recording does not end until a point of time tf 
at which given delay time (about 60 through 12 0 seconds) has 
passed after -a point of time te at which end of the recording 
is instructed. Accordingly, operation such as removal of a 
DVD from an information recording and reproducing device and 
replacement of a DVD with a new DVD is not allowed until the 
point of time tf at which recording of the record control 
data is completed, resulting in a problem of bad operability. 
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[0020] 

An object of the present invention is to provide an 
information recording and reproducing method, and an 
information recording and reproducing device using the method, 
capable of shortening to a large extent the delay time 
required when starting recording and when ending the 
recording, leading to, for example, the achievement of 
improvement in user operability, etc. 
[0021] 

[Means for Solving the Problems] 

In order to achieve the above-mentioned object, a 
recording and reproducing method for an information recording 
medium, and an information recording and reproducing device 
using the method, according to the present invention are so 
devised that when recording information in conformity with a 
simple format, record control data smaller than that 
predetermined in conformity with the standard format is 
recorded on the information recording medium. In addition, 
out of a data recording area, a recording manager area, a 
lead-in area, and a lead-out area, which are predetermined in 
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conformity with the standard format, the above-mentioned 
record control data is recorded in the recording manager area 
and in the lead-in area. Moreover, 32 ECC blocks of lead-out 
information are recorded in the lead-out area. 
[0022] 

According to the recording and reproducing method and 
the information recording and reproducing device, recording 
information in conformity with the simple format, reduces a 
size of record control data to be recorded on the information 
recording medium as compared with a size required for the 
standard format, which permits processing at the time of 
starting information recording and processing at the time of 
ending the information recording to be quickly performed. 
[0023] 

Further, when performing finalize processing for an 
information recording medium on which information is already 
recorded in conformity with the simple format, record control 
data in conformity with the standard format is rerecorded. 
[0024] 

According to the recording and reproducing method and 
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the information recording and reproducing device, it is 
possible to convert an information recording medium on which 
information is already recorded in conformity with the simple 
format into an information recording medium in conformity 
with the standard format. Moreover, if an instruction of . 
information recording is given, information supplied during 
the delay time required before a point of time at which the 
information recording is actually started is temporarily held, 
and then the held information is recorded starting from the 
point of time at which the information recording is actually 
started. 
[0025] 

According to the recording and reproducing method and 
the information recording and reproducing device, information 
supplied during the delay time taken from a point of time at 
which an instruction of information recording is given up to 
a point of time at which the information recording is 
actually started is temporarily held, and then the held 
information is recorded starting from the point of time at 
which the information recording is actually started. This 
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permits the information supplied during the delay time to be 
successfully recorded without being lost. 
[0026] 

[Modes for Carrying out the Invention] 

Embodiments of the present invention will be described 
with reference to drawings as below. Here, an information 
recording and reproducing method used for a DVD on which 
information can be recorded and reproduced, and an 
information recording and reproducing device that uses the 
method, will be described as an embodiment. 

[0027] 

Figs. 1 through 5 are explanatory diagrams 
schematically illustrating data structures of DVDs 

(hereinafter referred to as u disks") applied to this 
embodiment. Fig. 6 is a block diagram illustrating a 
configuration of an information recording and reproducing 
device according to this embodiment. 

[0028] 

In Fig. 1, on this disk, a groove and a land are 
spirally formed from a clamping area CA as a center. Wobbles 
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and land pre-pits used to prescribe physical addresses are 

formed in the groove and the land respectively. 

[0029] 

It is so devised that on the basis of the above- 
mentioned wobble and land pre-pit information, a pickup of 
the information recording and reproducing device is aligned 
and controlled relative to the wobble, and consequently 
information recording (writing of data) to the groove and 
information reproduction (reading of data) from the groove 
are performed. 
[0030] 

In the groove where the writing of data or the reading 
of data described above is performed, a R-inf ormation area 
RIA and an information area IA are assigned from inside (from 
the clamping area CA side) to outside along the radial 
direction. 
[0031] 

The R- information area RIA comprises a power 
calibration area PCA and a recording management area RMA. The 
information area IA comprises a lead-in area LIA, a data 
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recording area DRA, and a lead-out area LOA. 
[0032] 

Here, in the data recording area DRA, various kinds of 
content data (hereinafter referred to as "main data") such as 
audio data and video data, and file management # information 
for managing the content data as a file, are recorded. In the 
recording management area RMA, the lead-in area LIA, and the 
lead-out area (LOA) , record control data indicating a 
recording state of the main data recorded in the data 
recording area (DRA) is recorded. 
[0033] 

The power calibration area PCA is provided so that when 
the information recording and reproducing device writes data, 
the quantity of light of the pickup is adjusted by performing 
test writing, or the like, to write the data in an 
appropriate operating state. 
[0034] 

In the recording management area RMA, record control 
data used to manage states of recording of the lead-in area, 
the lead-out area, and the DRA is recorded. 
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[0035] 

In the lead-in area LIA, record control data indicating 
physical information of a disk is recorded. 
[0036] 

The lead-out area LOA is provided at the end position 
of the main data recorded in the data recording area DRA. In 
the lead-out area LOA, lead-out information, for example, 
data of OOh, is recorded. A starting position of recording on 
the lead-out area LOA changes in response to the amount of 
the main data. 
[0037] 

Area addresses of these areas (PCA, RIA, LIA, DRA, and 
LOA) , and a data recording address, are set according to an 
ECC block address that is physically determined on the basis 
of the wobble and the land pre-pit described above. 
[0038] 

Fig. 2 is an explanatory diagram illustrating a 
configuration of one ECC block, which comprises a data field, 
and a PO field and a PI field that are added to the data 
field. 
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[0039] 

The data field is constituted of 16 data sectors. One 
data sector is constituted of 12 rows, each of which has a 
length of 172 bytes. In other words, the number of data in 
each row of the data field is set at 172, which is the number 
of bytes; and a group having 12 rows is called a data sector. 
Therefore, data B0,0 through B191,171, a size of which is 
(172 bytes) x (12 rows) x (16 data sectors) = (172 bytes) x 
(192 rows) = 33024 bytes, can be recorded in the data field. 
[0040] 

The PO field has a size of 16 rows x 172 bytes. Outer- 
code parity data used to perform data error correction in the 
vertical direction in the figure is recorded in the PO field. 
To be more specific, corresponding to 16 data sectors in the 
data field, 16 rows of outer-code parity data are recorded in 
the PO field. 
[0041] 

The PI field has a size of 208 rows x 10 bytes. Inner- 
code parity data used to perform data error correction in the 
horizontal direction in the figure is recorded in the PI 
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field. 
[0042] 

In addition, Fig. 3 is an explanatory diagram 
representatively illustrating a configuration of one data 
sector of the data field having 16 sectors. In the figure, in 
12 rows x 172 bytes, the first 4 bytes store ID data 
(Identification Data) ; the next 2 bytes store I ED data (ID 
Error Detection code data) ; the further next 6 bytes store 
CPR_MAI data (Copyright Management Information data) ; and the 
last 4 bytes store EDC data (Error Detection Code data) . 
[0043] 

The essential main data is recorded on a part having a 
size of 2048 bytes, ranging from a position just after the 
CPRJVIAI data to a position just before the EDC data. 
[0044] 

Moreover, the outer-code parity data having a size of 1 
row x 172 bytes and the inner-code parity data having a size 
of 13 rows x 10 bytes, which are shown in Fig. 2, are added 
to this data sector. As a result, a data unit having a size 
of 13 rows x 182 bytes is formed. This data unit is called a 
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recording sector. 
[0045] 

Data having a size of 182 bytes (172 +10 bytes) located 
in each row in Fig. 2 is divided into two, each of which is 
91 bytes. Synchronization data SYNC is then added to the top 
of each of the divided data having a size of 91 bytes to 
perform 8/16 conversion. As a result, as shown in Fig. 4, the 
data on the data unit is recorded on a disk as data 
constituted of 13 rows, each of which has a pair of 
synchronization frames (SYNC frames) . 
[0046] 

In this connection, as for the data having a size of 91 
bytes before the 8/16 conversion, the number of bits is 728. 
However, the 8/16 conversion causes the 91 byte data to have 
1456 bits. This bit unit after the 8/16 conversion is 
particularly called channel bits. 
[0047] 

In this manner, it is defined that one data sector has 
a size of 2048 bytes and one ECC block has 16 data sectors. 
An area address of each of the areas (PCA, RIA, LIA, DRA, and 
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LOA) and a data recording address are expressed by use of 
this ECC block unit. One ECC block corresponds to an error- 
correction unit block. 
[0048] 

In this connection, as shown in Fig. 5, a location of 
the power calibration area (PCA) is fixed, starting from an 
ECC block address (01E80) h up to (0203A) h. A location of 
the recording management area (RMA) is also fixed, starting 
from an ECC block address (0203C) h up to (022F8) h. In a 
similar manner, a location of the lead-in area (LIA) is fixed, 
starting from an ECC block address (022FA) h up to (02FFF) h. 
A location of the data recording area (DRA) starts from an 
ECC block address (03000) h. A location of the lead-out area 

(LOA) is determined so that the location ranges from a 
position just after the main data recorded in the data 
recording area (DRA) . 

[0049] 

Moreover, the lead-in area (LIA) includes a reference- 
code recording area that is assigned to an area having a size 
of two ECC blocks starting from an ECC block address (02F00) 
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h, and a control-data recording area that is assigned to an 
area having a size of 192 ECC blocks starting from an ECC 
block address (02F20) h. 
[0050] 

Although the detail will be described later, if data is 
written to an unrecorded disk according to a standard format, 
record control data is recorded and updated in the whole 
range of the recording manager RMA and the lead-in area LIA 
shown in Fig. 5. In addition, recording in the lead-out area 
LOA is also performed in a given range. Moreover, if data is 
written to a recorded disk, rewriting to (update of) a part 
of the lead-in area, a part of the RMD, and the lead-out area 
is performed in a given range. 
[0051] 

On the other hand, if data is written to an unrecorded 
disk according to a simple format, recording to a minimum RMA, 
a minimum LIA, and lead-out areas of 32 ECC blocks, is 
performed. In addition, if data is written to a recorded disk, 
record control data is not recorded (updated) in the lead-in 
area (LIA) while record control data is recorded (updated) in 
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the recording manager area (RMA) and the lead-out area (LOA) 
as the need arises. Moreover, 32 ECC blocks are provided with 
the lead-out area (LOA) . Recording is performed only in the 
32 ECC blocks. Here, the minimum RMA and the minimum LIA 
described above will be further detailed. In the RMA, 
recording-state information showing a state of recording of a 
disk is recorded. For example, a recording mode (such as 
incremental write) , laser power obtained when information is 
recorded, and a state of recording in a program area, etc. 
are recorded. In an area where such recording-state 
information is not recorded in the case of the standard 
format, given data such as zero data is recorded. However, in 
the case of the simple format, data such as zero data is not 
recorded. For example, only the minimum amount of information 
such as recording- state information required for control of 
recording or reproducing is written to the RMA. In addition, 
disk information including physical properties of a disk and 
a state of recording of data is recorded in the LIA. For 
example, a recording format to which the disk conforms, a 
disk size, a layer structure, starting and ending positions 
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of data recording, and the like, are recorded. Further, in 
order to make design of an information reproduction device 
more flexible when the standard format is used, given data 
such as zero data is added to the LIA. However, in the case 
of the simple format, the additional data used for the 
information reproduction device is not recorded. For example, 
only the minimum amount of information such as disk 
information required for the control of recording or 
reproducing is written to the LIA. 
[0052] 

Moreover, when the finalize processing is performed, as 
is the case with the standard format, record control data is 
recorded in the whole recording manager (RMA) and in the 
whole lead-in area (LIA) shown in Fig. 5. In addition, 
recording in the lead-out area (LOA) is also performed in a 
given range . 
[0053] 

Next, a configuration of an information recording and 
reproducing device 1 that records and reproduces data by use 
of a disk having such data structure will be described. Here, 
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as an example, the information recording and reproducing 
device 1 capable of recording and reproducing video 
information and audio information will be described. 
[0054] 

In Fig. 6, the information recording and reproducing 
device 1 comprises the following: a spindle motor 3 that 
clamps a disk 2 as an information recording medium and 
rotates the disk 2 at given linear velocity; a pickup 4 that 
optically records and reproduces data on the disk 2; and a 
servo circuit 5 that performs servo control of the spindle 
motor 3 and the pickup 4. 
[0055] 

In addition, the information recording and reproducing 
device 1 further comprises the following: a recording system 
6 that generates data to be recorded on the disk 2; a 
reproduction system 7 that reproduces data recorded on the 
disk 2; a central control circuit 8 for controlling the whole 
information recording and reproducing device 1; an operation 
unit 9 used by a user to give a desired instruction to the 
central control circuit 8; a display unit 10; and a physical- 
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address detecting circuit 25, 
[0056] 

Here, the operation unit 9 is provided with at least an 
operation button switch 9a used by the user to instruct start 
of recording, an operation button switch 9b used to instruct 
end of recording, an operation button switch 9c used to 
instruct start of reproduction, an operation button switch 9d 
used to instruct end of reproduction, and an operation button 
switch 9f used to instruct the finalize processing described 
later . 
[0057] 

The recording system 6 comprises A/D converters 11, 12, 
an audio compression circuit 13, a video compression circuit 
14, a multiplex circuit 15, a recording buffer memory 16, an 
encoder 17, and a recording circuit 18. In addition, as soon 
as the user operates the operation button switches 9a, 9b to 
instruct start of recording and end of recording, the 
recording system 6 records video information and audio 
information, which are supplied from outside during the time 
period from the start to the end, on the disk 2 together with 
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record control data according to control signals CI, C2 , C3 , 
C4 from the central control circuit 8 . 
[0058] 

Here, the A/D converter 11 converts an analog audio 
signal SAI supplied from outside into digital audio data DAI 
before outputting the DAI. 
[0059] 

The audio compression circuit 13 performs data 
compression of the audio data DAI on the basis of a given 
compression method specified by a control signal CI coming 
from the central control circuit 8, and then supplies the 
audio data for which the data compression has been performed 
(hereinafter referred to as "compressed audio data" ) DPAI to 
the multiplex circuit 15. In this embodiment, a data 
compression method which is in conformity with linear PCM, 
AC-3, and MPEG audio is applied. A user can arbitrarily 
specify a compression method by operating the operation unit 
9. 

[0060] 

The A/D converter 12 converts an analog video signal 
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SVI supplied from outside into digital video data DVI before 
outputting the DVI . 
[0061] 

The video compression circuit 14 performs data 
compression of the video data DVI according to the MPEG2 
video format (ISO 13818-2) , and then supplies the video data 
for which the data compression has been performed 

(hereinafter referred to as "compressed video data" ) DPVI to 
the multiplex circuit 15. 

[0062] 

The multiplex circuit 15 generates time-division 
multiplexed compressed data DPW by multiplexing the 
compressed audio data DPAI and the compressed video data DPVI 
according to given timing specified by the control signal C2 
coming from the central control circuit 8, and supplies the 
time-division multiplexed compressed data DPW to the 
recording buffer memory 16. 
[0063] 

The recording buffer memory 16 temporarily stores the 
compressed data DPW supplied from the multiplex circuit 15, 
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and. adjusts the timing before transmitting the DPW to the 
encoder 17 side. 
[0064] 

The encoder 17 encodes the compressed data DPW, which 
is supplied from the multiplex circuit 15, according to the 
control signal C3 coming from the central control circuit 8, 
and then outputs encoded data DWE generated by the encoding 
to the recording circuit 18. 
[0065] 

The recording circuit 18 performs processing for the 
encoded data DWE, including power amplification, according to 
the control signal C4 supplied from the central control 
circuit 8, and then supplies recording data DWT generated by 
the processing to the pickup 4. Accordingly, a light source 
such as a semiconductor laser built into the pickup 4 is 
driven by the recording data DWT, and thereby the recording 
data DWT is optically recorded on the disk 2 by use of 
recording light emitted from the light source. 
[0066] 

Here, the recording buffer memory 16 described above 
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temporarily stores only the compressed data DPW before 
transmitting the DPW to the encoder 17 side. In addition to 
it, the recording buffer memory 16 adjusts the timing of the 
record control data DCW used for recording on the disk 2 
before transmitting the DCW to the encoder 17 side. 
[0067] 

To be more specific, as soon as a user operates the 
operation button switch 9a to instruct start of recording, 
the central control circuit 8 starts processing of the 
recording system 6 in response to the instruction so as to 
record the video signal SVI and the audio signal SAI . In this 
case, the central control circuit 8 checks the record control 
data DCR which is already recorded on the disk 2 to know 
whether or not the disk is in an unrecorded state, and then 
records given record control data DCW on the disk 2. After 
that, the central control circuit 8 actually starts recording 
of the video signal SVI and the audio signal SAI. 
[0068] 

Accordingly, even during the delay time rd, which is 
taken by the checking of the record control data DCR which is 
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already recorded on the disk 2 and is also taken before the 
recording of the given record control data DCW on the disk 2 
is completed, the compressed data DPW is supplied from the 
multiplex circuit 15 to the recording buffer memory 16. Under 
such circumstances, simply supplying the compressed data DPW, 
which is supplied from the multiplex circuit 15, to the 
encoder 17 side through the recording buffer memory 16 during 
the delay time rd causes interference between the compressed 
data DPW and the record control data DCW. Therefore, the 
recording buffer memory 16 prevents the interference from 
occurring by holding the compressed data DPW supplied during 
the delay time rd taken before the recording of the record 
control data DCW on the disk 2 is completed, and then 
starting transmission of the held compressed data DPW to the 
encoder 17 side immediately after the delay time rd expires. 
[0069] 

Moreover, the recording buffer memory 16 does not 
collectively transmit the whole compressed data DPW, which is 
held during the delay time Td, to the encoder 17 side. In 
synchronization with supplying timing of the video signal SVI 
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and the audio signal SAI which are continuously supplied from 
outside, the recording buffer memory 16 successively 
transmits the compressed data DPW to the encoder 17 in a 
manner whereby the oldest compressed data in time series is 
first transmitted. In addition, the recording buffer memory 
16 also transmits the compressed data DPW generated from the 
video signal SVI and the audio signal SAI, which are supplied 
during the time period before the end of recording is 
instructed, to the encoder 17 side in synchronization in like 
manner . 
[0070] 

Therefore, as shown in Fig. 7, during the time period T 
from a point of time ts at which the user instructs the start 
of recording to a point of time te at which the user 
instructs the end of recording, the recording buffer memory 
16 continuously transmits the compressed data DPW to the 
encoder 17 side while shifting the compressed data DPW by the 
delay time rd as a whole relative to the video signal SVI and 
the audio signal SAI supplied from outside. As a result of it, 
recording on the disk 2 becomes possible without losing the 
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video signal SVI and the audio signal SAI supplied during the 
time period T. 
[0071] 

Moreover, although the recording is delayed by the 
delay time rd, the video signal SVI and the audio signal SAI 
starting from the point of time ts at which the start of 
recording is instructed are substantially recorded. This 
eliminates the problem of the prior art that recording is not 
performed for a period of the delay time rd. For example, on 
the assumption that a user connects a television set to this 
information recording and reproducing device 1 so that a 
video signal SVI and an audio signal SAI of television 
broadcasting received by the television set are supplied to 
the information recording and reproducing device 1, when the 
user instructs start of recording at a desired point of time 
ts while watching a reproduced picture of the television set, 
the television broadcasting starting from the point of time 
ts can be recorded on the disk 2 without losing a part of the 
picture . 
[0072] 
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In addition, if an instruction to end the recording is 
given by use of the operation button switch 9b, the central 
control circuit 8 first records the whole compressed data DPW 
existing in the recording buffer memory 16 on the disk 2, and 
then records the record control data DCW, which is used to 
indicate the completion of the recording, on the disk 2 
before finally completing the recording processing. It is so 
devised that the record control data DCW used to indicate the 
completion of the recording is also recorded on the disk 2 by 
supplying the record control data DCW from the central 
control circuit 8 to the recording buffer memory 16, and by 
transmitting the record control data DCW to the encoder 17 
side through the recording buffer memory 16.. 
[0073] 

Here, there is a case where the capacity of the 
recording buffer memory 16 is not enough to accommodate the 
whole data supplied during the delay time rd. However, even 
if such a case arises, it is possible to start recording with 
the shortest time of losing. 
[0074] 
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Moreover, if an instruction to perform the finalize 
processing described later is given by use of the operation 
button switch 9f, the central control circuit 8 supplies the 
record control data DCW. used for the finalize processing to 
the recording buffer memory 16, and then transmits the record 
control data DCW to the encoder 17 side through the recording 
buffer memory 16 so that the record control data DCW is 
recorded on the disk 2 . 
[0075] 

Here, the record control data DCW at the time of the 
start of recording, the record control data DCW at the time 
of the end of recording, and the record control data DCW at 
the time of the finalize processing pass through the encoder 
17 and the recording circuit 18 shown in Fig.' 6. Then, these 
data are supplied to the pickup 4 as the recording data DWT 
so that these data are recorded on the disk 2. 
[0076] 

As shown again in Fig. 6, the reproduction system 7 
comprises D/A converters 19, 20, a video decompression 
circuit 21, an audio decompression circuit 22, a 
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demultiplexing circuit 23, a reproduction buffer memory 24, a 
decoder 25, and a reproduction circuit 26. 
[0077] 

Here, if a user operates the operation button switch 9c, 
the central control circuit 8 detects the operation, and 
thereby instructs the reproduction system 7 to perform 
reproduction operation according to control signals C5, C6, 
CI. If the user operates the operation button switch 9d, the 
central control circuit 8 detects it and thereby instructs 
the reproduction system 7 to stop the reproduction operation. 
[0078] 

The reproduction circuit 26 performs waveform shaping 
of the detection signal (RF signal) DRD, which is read from 
the disk 2 by the pickup 4, according to the control signal 
C5 supplied from the central control circuit 8, and then 
outputs binary reproduction data DPP generated by the 
waveform shaping to the decoder 25. 
[0079] 

According to the control signal C6 supplied from the 
central control circuit 8, the decoder 25 decodes the 
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reproduction data DPP on the basis of a given decoding method 
corresponding to an encoding method of the encoder 17, and 
then supplies the decoded data DPR generated by the decoding 
to the reproduction buffer memory 24. 
[0080] 

The reproduction buffer memory 24 inputs the decoded 
data DPR to temporarily store it. In addition to it, the 
reproduction buffer memory 24 converts the decoded data DPR 
into decoded data DPAV that is synchronized with given timing, 
and then outputs the decoded data DPAV to the demultiplexing 
circuit 23. 
[0081] 

It is to be noted that even if the user operates the 
operation button switch 9a to instruct the recording system 6 
to start recording, the central control circuit 8 causes the 
reproduction circuit 26, the decoder 25, and the reproduction 
buffer memory 24 to operate so as to check record control 
data DCR which is already recorded on the disk 2, and then 
inputs the reproduced record control data DCR through the 
reproduction buffer memory 24. 
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[0082] 

In addition, even if the user operates the operation 
button switch 9f to give an instruction of finalize 
processing., the central control circuit 8 causes the 
reproduction circuit 26, the decoder 25, and the reproduction 
buffer memory 24 to operate so as to check record control 
data DCR which is already recorded on the disk 2, and then 
inputs the reproduced record control data DCR through the 
reproduction buffer memory 24. 
[0083] 

The demultiplexing circuit 23 demultiplexes data 
relating to audio information DPAO and data relating to video 
information DPVO, which are time-division multiplexed in the 
decoded data DPAV, according to the control signal C7 
supplied from the central control circuit 8. After that, the 
data DPVO and the data DPAO are supplied to the video 
decompression circuit 21 and the audio decompression circuit 
22 respectively. 
[0084] 

According to the control signal C7 supplied from the 
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central control circuit 8, the video decompression circuit 21 
performs given decompression processing, corresponding to a 
compression method of the video compression circuit 14, for 
the data DPVO that is video information, and then outputs the 
decompressed video data DVO. 
[0085] 

According to the control signal C7 supplied from the 
central control circuit 8, the audio decompression circuit 22 
performs given decompression processing, corresponding to a 
compression method of the audio compression circuit 13, for 
the data DPAO that is audio information, and then outputs the 
decompressed audio data DAO. 
[0086] 

The D/A converter 19 converts the decompressed video 
data DVO into an analog video signal SVO before outputting 
the SVO. The D/A converter 2 0 converts the decompressed audio 
data DAO into an analog audio signal SAO before outputting 
the SAO. Additionally, it is also so devised that the data 
DPAO which is audio information is output to outside as 
digital data. 
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[0087] 

The physical -address detecting circuit 25 inputs a 
detection signal of reflected light from a groove and a land 
pre-pit on the disk 2, which is detected by the pickup 4 at 
the time of recording and reproduction, and then performs 
waveform shaping of this detection signal to binarize the 
detection signal, and thereby generates an address detection 
signal DADR representing a physical address. The address 
detection signal DADR is supplied to the central control 
circuit 8. 
[0088] 

The central control circuit 8 comprises a memory 8a 
that stores a predetermined system program beforehand, and a 
microprocessor (CPU) that totally controls operation of the 
recording and reproducing device 1 by executing the system 
program . 
[0089] 

To be more specific, the central control circuit 8 
controls operation of the servo circuit 5, the recording 
system 6, and the reproduction system 7 using the 



46 



microprocessor, and receives an instruction of the user 
through the operation unit 9. Moreover, the central control 
circuit 8 displays, on the display unit 10, operation of this 
recording and reproducing device 1, various kinds of 
information about recording information and reproduction 
information, etc. as well as menus used to show the user how 
to operate the recording and reproducing device 1. Moreover, 
the central control circuit 8 is so devised to perform 
synchronized control of the servo circuit 5, the recording 
system 6, and the reproduction system 7 according to the 
address detection signal DADR coming from the physical - 
address detecting circuit 25, and to perform recording and 
reproduction on the disk 2 according to the ECC block address 
shown in Fig . 1 . 
[0090] 

Next, an example of how the information recording and 
reproducing device 1 having such a configuration operates 
will be described with reference to Figs. 8 and 9. Fig. 8 is 
a flowchart illustrating operation at the time of recording. 
Fig. 9 is a flowchart illustrating operation at the time of 
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finalize processing. 
[0091] 

In Fig. 8, after a user loads the disk 2 into the 
information recording and reproducing device 1, if the user 
instructs the device to start recording by use of the 
operation button 9a, recording operation is started according 
to a simple format. 
[0092] 

To begin with, in a step 100, record control data DCR 
which is already recorded on the disk 2 is read. Next, in a 
step 102, a judgment is made as to whether or not the central 
control circuit 8 could read the record control data DCR. 
Here, if the central control circuit 8 could not read the 
record control data DCR, the loaded disk 2 is judged to be an 
unformatted new disk, and consequently the process proceeds 
to a step 104. On the other hand, if the central control 
circuit 8 could read the record control data DCR, the loaded 
disk 2 is judged to be a formatted disk, and consequently the 
process proceeds to a step 116. 
[0093] 
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In the step 104, data indicating the simple format is 
recorded in the RMA and in a given area in the lead-in area 
LIA that are shown in Figs . 1 and 5 . 
[0094] 

It should be noted that in the processing of an 
unrecorded disk, the processing of the step 104 may be 
performed concurrently with a step 112 described later. 
[0095] 

In the standard format, record control data DCW is 
recorded in the whole range of the lead-in area LIA. 
Therefore, only a time period required for this processing 
causes the delay time rd that is approximately 65 seconds in 
terms of one double speed. On the other hand, in the simple 
format, a time period required for the processing is only 
about 5 seconds . 
[0096] 

In a step 106, after the recording of the control data 
is completed, recording of main data is started from a 
starting address of the data recording area DRA. To be more 
specific, in the case of a new disk, the recording of the 
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main data is started from an ECC block address (3000) h (a 

sector address (30000) h) . 

[0097] 

Next, in a step 108, a judgment is made as to whether 
or not an instruction to end the recording is given by use of 
the operation button switch 9b. If it is judged that the 
operation button switch 9b is operated to end the recording, 
the process proceeds to a step 110. 
[0098] 

In the step 110, following an end address of the main 
data recorded in the data recording area DRA, recording in 
the lead-out area LOA having 32 ECC blocks is subsequently 
performed. 
[0099] 

In this connection, the lead-out area LOA is not 
limited to 32 ECC blocks. However, a proper length of 
recording must be provided so as to prevent the pickup from 
entering an unrecorded area of the disk when detecting a 
starting address of the lead-out area LOA in a step 116 
described below. On the other hand, from the viewpoint of 
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shortening recording time, shorter length of recording is 
preferable. Usually, an integral multiple of one ECC block is 
convenient . 
[0100] 

In the standard format, recording time of the lead-out 
area LOA changes in response to a value of the end address of 
the main data. In general, the time required becomes about 45 
through 130 seconds. On the other hand, in the simple format, 
the time required is only about 0.5 seconds. 
[0101] 

Next, in a step 112, the record control data DCW 
relating to the main data recorded in the data recording area 
DRA is recorded in the recording manager area RMA. Then, the 
data recording performed when the new disk 2 is loaded into 
the information recording and reproducing device 1 ends. It 
is to be noted that this step 112 may not be performed 
depending on a recording size of the main data. 
[0102] 

Next, in the step 102, if it is judged that a formatted 
disk 2 is loaded, the process proceeds to the step 116. 
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[0103] 

In the step 116, the end of the main data which is 
already recorded in the data recording area DRA is detected. 
In other words, a starting address of the lead- out area LOA 
is detected. Next, in a step 118, recording of the main data 
is started from the starting address of the lead-out area LOA. 
To be more specific, the new main data is recorded from the 
next address following the end of the main data that is 
already recorded. 
[0104] 

Next, in the step 108, a judgment is made as to whether 
or not the user operates the operation button switch 9b to 
instruct to end the recording. If it is judged that the 
operation button switch 9b is operated to end the recording, 
the process proceeds to the step 110. 
[0105] 

Next, operation of the finalize processing will be 
described with reference to Fig. 9. 
[0106] 

In Fig. 9, if a user operates the operation button 
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switch 9f, the operation of the finalize processing starts. 
To begin with, in a step 200, the end of main data which is 
already recorded in the data recording area DRA is detected. 
In other words, a starting address of the lead-out area LOA 
is detected. Moreover, recording in a given range of the 
lead-out area LOA is performed in the standard format. 
[0107] 

Next, in a step 2 02, record control data DCW is 
recorded in the recording manager area RMA. 
[0108] 

Next, in a step 204, in conformity with the standard 
format, record control data DCW which is given data 
indicating that the finalize processing is performed is 
recorded in a given area of the lead-in area LIA. 
[0109] 

In this manner, if the finalize processing is performed, 
and if the loaded disk 2 uses the simple format, the record 
control data DCW is automatically recorded in conformity with 
the standard format, which ensures compatibility with read- 
only DVD disks. 



53 



[0110] 

In addition, finalizing the disk once and then 
recording data indicating the simple format in a given area 
of the lead-in area LIA permit the disk to become a disk in 
the simple format again. 
[0111] 

As described above, according to this embodiment, using 
the simple format makes it possible to shorten to a large 
extent the delay time caused at the time of the start of 
recording and at the time of the end of recording. Hence, an 
increase in operability can be achieved. 
[0112] 

Moreover, instructing the finalize processing after 
recording data in the simple format permits the disk on which . 
the record control data DCW is recorded in the simple format 
to be converted into a disk of the standard format, ensuring 
the compatibility with read-only DVD disks. Further, after 
having finalized the disk once, it is also possible to change 
the disk into a disk of the simple format again in a short 
period of time. . 
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[0113] 

[Effects of Invention] 

As described above, according to the present invention, 
the simple format which records smaller record control data 
in comparison with the standard format is provided as a data 
recording format. Therefore, it is possible to quickly 
perform the processing required when starting recording of 
information to be actually recorded and the processing 
required when ending the recording of the information. As a 
result, it is possible to provide an information recording 
and reproducing method and an information recording and 
reproducing device, which ensure high user operability. 
[0114] 

Moreover, it is so devised that if the finalize 
processing is performed, record control data in conformity 
with the standard format is rerecorded on an information 
recording medium on which information is already recorded in 
conformity with the simple format. Therefore, an information 
recording medium which is easily applicable to a general 
information recording and reproducing device can be provided. 
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[Brief Description of the Drawings 
[Fig. 1] 

Fig. 1 is an explanatory diagram schematically 
illustrating a data structure in a DVD on which information 
can be recorded and reproduced according to this embodiment. 
[Fig. 2] 

Fig. 2 is an explanatory diagram schematically 
illustrating a configuration of one ECC block in a DVD on 
which information can be recorded and reproduced according to 
this embodiment. 
[Fig. 3] 

Fig. 3 is an explanatory diagram schematically 
illustrating a configuration of one data sector in a DVD on 
which information can be recorded and reproduced according to 
this embodiment. 
[Fig. 4] 

Fig. 4 is an explanatory diagram schematically 
illustrating a configuration of recorded data in a DVD on 
which information can be recorded and reproduced according to 
this embodiment. 
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[Fig. 5] 

Fig. 5 is an explanatory diagram schematically 
illustrating a configuration of record control data in a DVD 
on which information can be recorded and reproduced according 
to this embodiment. 
[Fig. 6] 

Fig. 6 is a block diagram illustrating a configuration 
of an information recording and reproducing device according 
to this embodiment. 
[Fig. 7] 

Fig. 7 is a timing chart illustrating data recording 
timing of an information recording and reproducing device 
according to this embodiment. 
[Fig. 8] 

Fig. 8 is a flowchart illustrating operation of an 
information recording and reproducing device according to 
this embodiment, including a case where data is recorded on 
an unrecorded DVD, a case where data is recorded in 
conformity with a standard format, and a case where data is 
recorded in conformity with a simple format. 
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[Fig. 9] 

Fig. 9 is a flowchart illustrating operation at the 
time of finalize processing performed by an information 
recording and reproducing device according to this embodiment 
[Fig. 10] 

Fig. 10 is an explanatory diagram illustrating problems 
of the conventional information recording and reproducing 
device . 

[Description of Symbols] 

1 Information recording and reproducing device 

2 Disk 

6 Recording system 

7 Reproduction system 

8 Central control circuit 

9 Operation unit 

9a through 9f Operation button switch 

16 Recording buffer memory 

25 Physical -address detecting circuit 

RIA R- information area 

RMA Recording manager area 



LIA Lead-in area 

DRA Data recording area 

LOA Lead-out area 
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Fig. 1 

A ECC block address 

B R- information area (RIA) 

C Information area (IA) 

D Power calibration area (PCA) 

E Lead-in area (LIA) 

F Data recording area (DRA) 

G Lead-out area (LOA) 

H Recording manager area (RMA) 

I ECC block address 

J Inside 

K Radial direction 

L Outside 

Fig. 2 

M A diagram illustrating a configuration of one ECC block 
Fig. 3 

N A diagram illustrating a configuration of one data sector 



Fig. 5 

O ECC block address 

P 2 blocks 

Q 3 0 blocks 

R 192 blocks 

S 32 blocks 

T Reference code 

U Control data 

Fig. 6 

4 Pickup 

5 Servo circuit 

11 A/D converter 

12 A/D converter 

13 Audio compression circuit 

14 Video compression circuit 

15 Multiplex circuit 

16 Recording buffer memory 

17 Encoder 

18 Recording circuit 
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19 D/A converter 

2 0 D/A converter 

21 Video decompression circuit 

22 Audio decompression circuit 

23 Demultiplexing circuit 

24 Reproduction buffer memory 

25 Decoder 

26 Reproduction circuit 

25 Physical -address detecting circuit 

8 central control circuit 
8a Memory 

9 Operation unit 

10 Display unit 

Fig. 7 

V Point of time ts at which start of recording is instructed 
W Point of time te at which end of recording is instructed 

X Compressed data DPW held in the recording buffer memory 

Y Compressed data DPW transmitted from the recording buffer 

memory to the encoder 
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Z Time 
Fig. 8 

Start of recording 

100 Read record control data of a disk. 
102 Could the record control data be read? 
No; unrecorded disk 

104 Record data indicating a simple format in RMA and in a 
given area of a lead-in area. 

106 Start data recording from a starting address of a data 
recording area. 

108 Has the data recording been completed? 

110 Perform recording in a lead-out area having 32 ECC 

blocks. 

112 Update the record control data on the disk. 

YES; recorded disk 
116 Detect a starting address of the lead-out area. 
118 Start data recording. 

End of recording 
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Fig. 9 

Finalize processing 

200 Detect a starting address of a lead-out area, and 
perform recording in a given range of the lead-out area in 
the standard format . 

202 Record record control data on a disk. 
204 Perform recording in a lead-out area. 
End 

Fig. 10 
(a) 

a Point of time ts at which start of recording is instructed 
b Information to be recorded 
c Delay time (about 65 seconds) 
d Information recorded 

e Point of time tr at which recording is actually started 
(b) 

f Point of time te at which end of recording is instructed 
g Delay time (about 72 seconds) 

h Point of time tf at which recording substantially ends 
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